in predisposed vessels, such as the uterine spiral arteries and contributes to the endothelial dysfunction, both directly and indirectly through generation of small, dense LDL-C. 5 The purpose of this study was to determine and compare the serum lipid levels among women with eclampsia and women having normal pregnancy without hypertension in Khyber Pakhtunkhwa Province, Pakistan.
METHODS
This cross sectional study was undertaken on 200 pregnant women at gestational age > 20 weeks. 110 pregnant women with eclampsia admitted in the Gynea and Obstrectics units of three teaching hospitals of Peshawar, Khyber Pakhtunkhwa Province-Pakistan were randomly selected. From the same health facilities, 90 healthy pregnant women without a history of hypertension were randomly selected as control group for comparison. After explaining aims and objectives, informed consent was obtained from each subject for participation in this study. Ethical approval for the study was obtained from the Institutional Ethical Research Board (IERD) at Post Graduate Medical Institute, Hayatabad Medical complex, Peshawar.
Eclampsia was defined as the occurrence of hypertension at > 20 weeks of gestation with proteinuria, edema, tonic-clonic convulsions/coma and with systolic blood pressure > 140 mm Hg and diastolic blood pressure > 90 mm Hg on repeated readings.
Patient's information like maternal age, parity and gestation age at screening was recorded. Blood pressure, height and weight of the participants were measured at the time of enrolment, by using standard methods.
Venous blood samples were obtained from both patients and controls in non fasting state. Biochemical analysis of lipoprotein included total cholesterol, high density lipoprotein cholesterol, low density lipoprotein cholesterol, very low density lipoprotein cholesterol, triglycerides, APO-A1, APO-B100 and lipoprotein-a level.
The data was processed on computer software package SPSS version 11. The numerical data was presented as mean + SEM. The Student's t test was used to evaluate mean differences in maternal serum lipid concentrations between patients and control subjects. Significance among the means of groups was expressed in term of 'P' value. 95% Confidence Interval (P < 0.05) was considered as significant.
RESULTS
The demographic and reproductive characteristics of the patient and control groups are compared in Table- I. The age of patients and control group was comparable. Mean parity was significantly (p<0.01) lower and mean systolic/diastolic blood pressure was significantly higher (p<0.001) in women of eclampsia group as compared to healthy pregnant women. Difference between gestation age and the Body Mass Index (BMI) was non-significant among the groups. Table- II compares mean (+ SEM) lipoprotein concentration among the study groups. Highly significant (p < 0.001) differences were noted in Table- III. Total cholesterol: HDL ratios, LDL-C: HDL-C and TG: HDL-C ratios were higher (41.9%, 79.0% & 100% respectively) among the patients group and were highly significant (p< 0.001) as compared to normotensive pregnant women. In the patients group LDL: APO-B100 was raised to a significant level of p < 0.01, while the difference between the two groups was found non significant for HDL: APO-A1 ratio (p > 0.05). HDL-C: VLDL-C ratios were decreased by 47.8% in the patients and were highly significant as compared with control subjects (p < 0.001). APO-B 100: APO-A1 ration was found non significant among the groups. Table- IV represents comparison between different categories of lipid concentrations as desirable, acceptable and undesirable among the study groups. Highest concentration of cholesterol greater than 240 mg/dl (undesirable) was noted in 35.8% patients of eclampsia group, while in more than 50% of the patients in the eclampsia group had HDL cholesterol which is considered to be undesirable. Borderline high concentration of LDL (23.6%), high concentrations of triglycerides (73.2%), undesirable cholesterol to HDL ratio > 5.2 in 52.3%, undesirable LDL to HDL ratio > 1.6 were noted in 82.1% patients of eclampsia.
DISCUSSION
Worldwide diverse studies have reported 6 elevated lipid levels in pregnancy induced hypertension patients. Some earlier studies reported that the striking changes in the lipid profile in normal pregnancy is serum hypertriglyceridemia, which may be as high as two to three folds in the third trimester over the levels in non pregnant women. 7 In our study also this observation holds true and Rubina Nazli et al the rise in serum triglycerides was statistically significant (P<0.001) in eclampsia patients when compared to women with normal pregnancy. In the present study, cholesterol concentration increased in the patients of eclampsia to a non significant level of p=0.05. These results are consistent with the studies conducted in Pakistan 8, 9 and other populations. 10 It was reported in the Pakistani [8] [9] and Peruvian populations 11 that patients with pregnancy induced hypertension had higher mean triglyceride and lower mean serum HDL-C concentrations than the control group. In our study, the mean values of HDL-C were about 21.7% lower and triglycerides 59.1% higher respectively in the patients over the pregnant women with normal pregnancy. Statistically the variation were highly significant (P<0.001). The change in LDL-C cholesterol was non significant in the two groups of patient and control that is contrary to a report from Pakistani population. 9 In the present study, APO-B100 concentration in the patients was lower when compared to control group. A significant difference in APO-A1 levels was seen in eclampsia group in contrast to that of control group. In our view, this can be originated from polymorphism of APO-A1 of HDL-C and/or functional disorder of HDL-C. Similar results are reported by Bayhan G et al from Turkey. 12 In women with eclampsia we noted significantly higher Lpa concentrations in contrast to control group. Our results are in accordance to other studies 13 which shows elevated Lpa level in women with pregnancy induced hypertension but dissimilar to a study 14 presenting lower Lpa levels in women with pregnancy induced hypertension in contrast to healthy pregnant controls. Lipoprotein (a) can work as acute phase reactant in the presence of endothelial dysfunction or inflammation.
According to different studies, LDL-C: HDL-C ratio increased significantly in eclamptic women as compared to normal pregnant women. 15 On the other hand TG: HDL-C increased significantly in eclampsia. Trend was slightly different in TC: HDL-C which decreased during pregnancy but increased significantly in eclampsia. 16 Though the relevance of these ratios in pregnancy and eclampsia is yet to be established, the significance of altered TC: HDL-C, TG: HDL-C and HDL-C: VLDL-C ratios cannot be overlooked as they indicate additional risks in eclampsia. Although it has recently been suggested that in the progression of CVD apolipoproteins may be more informative risk markers than lipoproteins like LDL and HDL 17 particularly, the ratio between apolipoprotein B and apolipoprotein A-I (apoB/apoA-I). 18, 19 The significance of LDL: Apo B-100 and HDL: Apo-A1 and their possible relationship with eclampsia is yet not clear.
These findings are in accordance with outcome from the few existing prospective cohort studies 20 , and many case-control studies 21 of maternal fasting or non fasting plasma lipid and lipoprotein concentrations in pregnancy induced hypertension and normotensive pregnancies.
CONCLUSION
In this study abnormal lipid levels have been noted in the patients of eclampsia. It is therefore, essential that, blood lipid concentrations be estimated in pregnant women during antenatal care since it could be useful in the early prevention of obstetric complications of eclampsia.
Limitation of study:
The study was conducted on admitted patients of eclampsia. Owing to the patient condition serum lipoprotein and apo-lipoprotein were measured in non fasting state. More accurate results could be drawn if these investigations could be done in fasting state.
Recommendations:
The present study demonstrated that the blood levels for some serum lipid/ lipoprotein were significantly changed in women with eclampsia. Since these high cardiac risk factors could result in severe problems including atherosclerosis and CHD. As scuh consideration should be given to monitoring such women for these cardiac risk factors both during pregnancy, as well as later in life.
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